This article presents a methodology for the selection of priorities for science and technology (S&T) cooperation
Introduction
One of the key principles formulated in the Russian Federation's S&T Development Strategy is striving for leadership in specific S&T areas, in conventional and innovative technology, product, and service markets alike, and creating a full-scale integrated innovation system [President of the Russian Federation, 2016] . In recent years, cooperation with BRICS countries in a wide range of subject areas, including science and technology, is increasingly becoming a high priority. Popular tools commonly applied to promote this development model include international S&T cooperation, international R&D integration, establishing efficient partnerships with international R&D centres, and agreeing S&T cooperation priorities with them [BRICS, 2014 [BRICS, , 2015 [BRICS, , 2016 [BRICS, , 2017 .
Meeting long-term socio-economic challenges requires the application of a systemic, integrated approach to identify key S&T development areas -those with the potential to make the biggest contribution to solving emerging problems on the national and international levels. Meanwhile, international priorities define the S&T areas, and research and innovation-related goals and objectives particularly important to groups of countries, which require joint effort to accomplish.
Most of the developed and developing nations, including BRICS countries, have been devoting considerable attention to S&T priority setting for quite a while now, since such priorities serve as a basis for their science, technology, and innovation (STI) policies [OECD, 2010; . Relevant efforts are mainly focused on solving strategic socio-economic problems, and making efficient use of national competitive advantages ; European Forum on Forward Looking Activities, 2015; Meissner et al., 2013; Shashnov, Poznyak 2011; . S&T priorities are currently being set through a comprehensive assessment of their possible contribution to achieving sustainable socio-economic development, and strengthening the country's competitiveness.
Accordingly, identifying S&T priorities shared by BRICS economies becomes increasingly relevant for planning their cooperation . This objective is partially accomplished in the scope of various bilateral S&T cooperation programmes implemented by BRICS countries. Developing joint approaches to setting S&T cooperation priorities is becoming particularly important, followed by their successful practical implementation. Especially interesting are cooperation areas where joining forces can potentially produce major synergies. The partner countries' long-term goal is turning BRICS into a full-fledged platform for ongoing and strategic interaction on key issues, including science and technology.
A long-term objective is turning BRICS into a reliable and efficient mechanism for current and strategic cooperation in key areas, including science and technology. Participating in drafting a common agenda for international cooperation, to obtain competitive advantages through S&T and innovation cooperation with foreign coun-tries, is important to Russia and other BRICS nations. Such advantages include identifying promising S&T development areas, and stepping up relevant research through international cooperation; sharing risks and costs in the scope of promising large-scale S&T projects, and pooling resources required for their implementation; participating in meeting global challenges (energy efficiency, climate change, etc.); establishing long-term relations with leading R&D centres to create new knowledge and building infrastructure for joint activities, etc.
Putting in place a reliable information basis for designing a relevant agenda that is meaningful to all BRICS countries requires conducting a comprehensive analysis of S&T potential and the socio-economic objectives of specific countries. Building a system for setting long-term priorities for S&T cooperation between BRICS countries should play an important role in accomplishing this objective, as a major aspect of shaping policies to increase competitiveness of the R&D sector, and more efficiently use public resources allocated to support its development, accelerate its modernisation, and promote transformation of the national economies.
Setting up a common system of priorities should involve broad complementarity, which would help to address the existing limitations through closer cooperation of member countries, and application of their best practices.
In the future, shared priorities could provide grounds for stepping up BRICS countries' cooperation with other nations and international organisations. Such priorities should be identified through the application of various quantitative and qualitative techniques, involving top-level experts in priority setting and dealing with numerous other methodological issues emerging in the course of identifying and selecting S&T areas whose development would make the biggest contribution to accomplishing objectives common to BRICS countries.
Approach to and Principles of Setting Priorities for BRICS Countries' S&T Cooperation
In most of the developed and developing economies (such as the UK, Germany, China, the Republic of Korea, Japan, etc.) the system of national science, technology, and innovation (STI) priorities is based on the results of major Foresight studies covering all the most important S&T development areas .
Foresight is a systemic process involving numerous participants, which allows the bringing together of their experience to shape common visions of the medium and longterm futures to support current decision making and taking concerted action [Gavigan et al., 2001] . Foresight methodology is typically employed to deal with emerging long-term socio-economic problems, when political decisions must be made to choose strategic alternatives or set development priorities, and build consensus between major stakeholders regarding the means of accomplishing agreed objectives.
Setting international priorities is just that kind of a task: such priorities should identify S&T areas particularly important to a group of countries, whose advancement should be supported by their joint efforts.
The following basic principles of setting common S&T development priorities can be suggested:  orientation towards accomplishing major socio-economic objectives shared by a group of countries, and joining forces in relevant areas to strengthen their competitive positions and deal with relevant domestic issues;  taking into account major global STI trends;  providing member countries of the group with opportunities to implement their competitive advantages (such as S&T capacity, available resources, previously laid groundwork, etc.);  setting a limited number of particularly important S&T priorities, to concentrate the available resources;  applying more efficient STI policy tools.
Priorities for BRICS S&T cooperation can be subdivided into thematic and functional categories (Fig. 1 ).
Thematic priorities
Social and economic tasks Thematic priorities are presented as lists of major R&D areas (such as ICT, space systems, etc.) investing in which could bring significant social and/or economic benefits in the medium to long term: higher economic growth rate, increased competitiveness and accomplishing other key socio-economic and S&T objectives. Functional priorities include objectives aimed at facilitating the development and performance of national research and innovation systems, e.g. accelerated development of human potential, commercialisation of R&D results, etc. Joint implementation of such projects would help accomplish major socio-economic objectives.
Approaches based on Foresight methodology play a major role in setting STI priorities in all BRICS countries [Shashnov, Poznyak, 2011; Sokolov, Chulok, 2012; . The selected priorities tend to be oriented towards dealing with strategic socio-economic development issues. To take such issues into account in the course of priority setting, and subsequently facilitate their implementation, relevant stakeholders become involved in the processpublic authorities, companies, and members of the academic community, for example. A wide range of experts also take part in priority setting.
Looking at the Russian experience, in the course of updating S&T priorities in 2014-15, particular attention was paid to drafting a list of major socio-economic objectives, which would determine an S&T areas' relevance over the next ten years . For this purpose, a wide range of information sources was analysed, including national-level, industry-specific, and regional strategic documents and forecasts (such as addresses and decrees by the RF President, RF national programmes, industry and regional-level programmes and development concepts). On the basis of this analysis, a list of major socio-economic objectives was drafted, which subsequently served as a key milestone for identifying priority S&T areas and critical technology for the Russian Federation.
The application of the above approaches resulted in drafting lists of priority development areas and critical technology, long-term forecasts of S&T development prospects based on qualitative and quantitative Foresight techniques. Subsequently these results were applied in various strategic documents on the implementation of the identified priorities. In most BRICS countries, such documents comprise STI development strategies, strategic plans, and programmes.
A similar approach was employed to design a system of S&T cooperation priorities for BRICS countries. The application of Foresight methodology implies considering an integrated set of goals and objectives reflected in official international and national documents, taking into account their S&T potential and the opinions of the expert community. The approach was based on the need to advance the BRICS countries' S&T potential and concentrate it on major economic and social development areas, while keeping in mind expected technological breakthroughs. Particular attention was paid to making use of the countries' competitive advantages: only a limited number of especially important S&T priorities were identified for full support for their implementation to be provided.
A wide range of methodologies and techniques were applied in the course of S&T priority setting, including document analysis, bibliometric analysis, and various expertbased procedures (Fig. 2) . 
Analysis of BRICS Countries' International and National Strategic and Forecasting Documents
The information basis for designing a common system of S&T development priorities for BRICS countries comprised the following:  Each BRICS country's Official documents on S&T cooperation (bilateral and multilateral), approved by the countries' governments or government ministries responsible for shaping and implementing S&T and innovation policies;  Strategic national documents and Foresight reports from BRICS countries related to STI development. As was already noted, results of national long-term Foresight studies serve as a basis for designing a system of S&T development priorities. A major objective of such studies is building an information basis for subsequent priority setting exercises, among other things taking into account major global STI development trends. Concerning relevant Russian experience, three rounds of S&T Foresight studies were implemented in the country in recent years . E.g. the results of the Russian S&T Foresight 2025 S&T Foresight (2007 S&T Foresight -2008 were applied to adjust the lists of priority development areas and critical technology. These materials were used to assess global and national-level challenges to socio-economic development; identify prospective innovative product and service markets, and technology that would help Russia progress along the advanced sustainable innovation-based development path.
In 2011-2013, Russian S&T Foresight 2030 was conducted, approved by the RF Prime Minister on 3 January 2014. The goal of this exercise was to identify S&T develop-ment areas with the best long-term prospects for Russia, together with appropriate technology and technological solutions that could potentially enable the country to make use of its competitive advantages, taking into account global challenges and windows of opportunity.
The project combined the "technology push" and "market pull" approaches, and covered seven major S&T areas: information and communication technologies; biotechnology; medicine and health; new materials and nanotechnology; efficient environment management; transport and space systems; energy efficiency and energy saving. A wide range of analytical and expert-based techniques were applied in the course of the study, including interviews, expert surveys, and expert panel discussions .
Threats to, and windows of opportunity for, Russia were identified in each of the above seven areas on the basis of: previously identified trends, along with relevant prospective markets, product groups and potential segments of demand for innovative Russian technology and solutions; descriptions of priority S&T subject areas prepared; more than 1,000 priority R&D objectives were formulated. The current state of Russian R&D in these areas was assessed and benchmarked against the world leaders.
The results of this Foresight study (which took into account global S&T development trends) were applied to draft preliminary lists of priority areas and more specific thematic fields for cooperation with BRICS countries.
In line with the suggested principles and methodological approaches to setting priorities for S&T cooperation among BRICS countries, major national-level strategic documents and forecasts were analysed, together with bilateral and multilateral agreements between those nations ( Table 1) .
The relevant documents were analysed in terms of the thematic or functional priorities they reflect. E.g., the first thematic priorities for international cooperation between BRICS countries were set in documents drafted following the first and second meetings of BRICS education and science ministers [BRICS, 2014 [BRICS, , 2015 . These documents stress the need to strengthen STI cooperation to help meet common global and regional socio-economic challenges on the basis of shared experience, complementary efforts, joint creation of new knowledge, the development of innovative products, services and processes using relevant funding mechanisms and investment promotion tools, and encouraging partnership with other strategic players in emerging countries.
The above-mentioned documents identify several particularly important areas for international cooperation (such as food security and sustainable agriculture; managing natural disasters; new and renewable energy sources and energy efficiency; nanotechnology; information and computer technology, etc.).
A number of fundamental documents such as the Moscow Declaration on BRICS Countries' S&T Cooperation, approved by BRICS science, technology and innovation ministers in 2015, and the BRICS Science, Technology and Innovation Work Plan for 2015-2018, play a major role in promoting international activities. Agreeing priority S&T areas is also necessary for implementing the BRICS Multilateral Research Initiative in the scope of the BRICS Framework Programme. Source: composed (by the authors) on the basis of analysis of BRICS countries' national strategic and forecasting documents (see Appendix 1).
In 2015, BRICS education and science ministers signed the Moscow Declaration on Cooperation, which outlined its major future areas and the support tools to be used, including establishment of work groups on major research infrastructures, funding multilateral research projects, technology commercialisation, and innovation. It paid particular attention to setting up a joint research and innovation platform to coordinate how the national research communities within BRICS countries' approached each of the five agreed (and assigned to specific countries) areas of S&T cooperation:
 Prevention and management of natural disasters (supervised by Brazil);  Water resources, and prevention of water pollution (supervised by Russia);  Geospatial technology and its application (supervised by India);  New and renewable energy; energy efficiency (supervised by China);  Astronomy (supervised by South Africa).
Along with the above-mentioned, other national and international documents were also analysed (see Appendix 1) . The provisions of these documents were summarised in tables reflecting BRICS countries' national and international S&T priorities (Table 2) , grouped by major global S&T development areas. It served as the basis for drafting lists of S&T areas (fields) whose advancement would make the biggest contribution to accomplishing socio-economic and STI development objectives common to all BRICS countries.
The draft list of S&T development priorities for BRICS countries assumed they should meet the following requirements:
 the priorities should cover major S&T development areas being advanced by several BRICS countries, and match global S&T trends; these areas should have similar levels of commonality, while the subject fields covered should overlap as little as possible.  the names (designations) of subject areas should to the maximum possible extent match STI development priorities reflected in national and international strategic documents.
Keeping these requirements in mind, eight areas were initially selected, covering all major avenues of global STI development. Some of them were subsequently broken down into more specific subject fields, e.g. life sciences were divided into two areas: health and medicine and biotechnology; energy -into three areas: energy efficiency and energy saving, nuclear energy and renewable energy. Also, the names of certain areas were changed to more accurately reflect relevant goals and objectives.
To assess the practicality of the second requirement, BRICS countries' S&T development resources were analysed, along with conducting bibliometric and patent analysis of their S&T potential; the results allowed the identification of particular countries' specialisation areas and therefore more promising fields for cooperation.
BRICS Countries' S&T Development Resources
All BRICS countries, except South Africa (SAR), are among the world's largest economies and have significant potential for meeting current global challenges provided that they pool and efficiently apply their resources.
China is the biggest scientific power in the BRICS group (Fig. 3) . In terms of gross domestic R&D expenditures (GERD) ($408.8 billion in purchasing power parity (PPP) in 2015) it comes second after the US ($502.9 billion). In 2015, the Chinese GERD exceeded the total GERD of the EU28 countries, and amounted to more than three times the combined GERD of all other BRICS countries. Russian, Indian, and Brazilian GERD in recent years were comparable, at about $35-$50 billion (PPP). South Africa's R&D investments were much smaller, at about $5 billion (PPP) during the last few years (Table 3) .
In China, GERD has increased 11.2 times in the last 15 years; in other BRICS countries the growth has been much lower, from 1.85 times in India to 4.23 times in Russia. It should be noted that in China, annual GERD growth (at about $30-40 billion) was in recent years comparable with the total annual GERD in Russia, India, and Brazil.
During the last 15 years, R&D intensity steadily grew in China, while in other BRICS countries relevant indicators remained largely unchanged, especially during the last 5 years. E.g. GERD as a percentage of GDP in China has grown from 0.90% in 2000 to 2.07% in 2015, exceeding the relevant figure for the EU28 countries for 2013. In the EU and US, GERD, measured as a share of GDP during the last 15 years, grew insignificantly. China has the largest number of researchers in the world -1.62 million in 2015 (in full-time employment equivalents). In the US, the figure (for 2014) is 1.35 million and the EU28 total is 1.81 million. Russia, with 446.2 thousand researchers (in full-time employment equivalents) lags only behind China, the US, and Japan (662.1 thousand). The numbers of researchers in India (192.8 thousand in full-time employment equivalents, 2010) and Brazil (138.7 thousand in full-time employment equivalents, 2010) are comparable. South Africa has much fewer researchers than other BRICS countries -23.3 thousand in full-time employment equivalents (2013).
In terms of R&D expenditure per researcher (in full-time employment equivalent) Russia has the lowest figure among BRICS countries, at $80-$90 thousand (PPP) over the last 5 years. In other BRICS nations relevant figures in recent years were between $200-$250 thousand, which is comparable with the average for EU28 countries ($200-$210 thousand) but much lower than in the US ($340-$355 thousand).
Analysis of R&D resource availability in BRICS countries revealed that China became a leading global scientific power, dominating the BRICS group both in terms of R&D expenditure and the number of researchers. Regarding GERD, China is gradually getting closer to the US, the world leader and is already ahead of the EU28. In terms of the number of researchers (in full-time employment equivalents) China achieved the leading global position in 2015.
China has the potential to support R&D in a wide range of priority areas; other countries' abilities are much more modest, this implies the need to set a sufficiently limited number of priorities.
Publication Activity in BRICS Countries and Knternational Cooperation
The following analysis of publication activities is based on the 'Scopus' international academic citation database (for details see ).
The number of publications authored by BRICS country researchers has significantly increased since 2000, along with their proportion of the global research community (Fig. 4) . 2 In 2010, the total number of publications by BRICS researchers exceeded that of the US, and in 2014 came very close to the relevant figure for EU28 countries. This was largely due to the exceptionally high growth in Chinese publication activity. In 2000-2015, the number of publications by Chinese authors grew 8.5 times, while the overall growth rate of global publication activity in the last five years has declined. Accordingly, between 2000-2015, China has moved up from 6 th to 2 nd place in terms of total publications. Due to its relatively high growth in publication activity over recent years, China has managed to come much closer to the US, which has recently displayed a rather low growth in publication numbers. The number of Russian publications indexed in Scopus grew just 1.86 times in [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] [2015] , with the bulk of growth occurring over the last five years. Despite that fact, Russia has moved down in the "Number of publications" rating from 9 th to 13 th place in the same period. In 2000-2012, the number of publications by Russian researchers remained at about 30-38 thousand a year, and only in recent years has Russian publication activity begun to increase rapidly. India, and to a lesser extent Brazil, along with China displays a high growth rate of publication activity. In 2000-2015, the number of Indian Scopus-indexed publications has grown from 23.5 thousand to 122 thousand. South Africa is also showing a rapidly growing rate of publication activity. However, the high growth rate is largely due to the "low start" effect. The number of publications by South African researchers grew 3.75 times from 2000 to 2015, 4.6 thousand to 17.1 thousand. In the overall "Number of publications" rating, South Africa is low in the top 40. Generally, in 2015, BRICS countries produced almost 29% of the world's total number of Scopus-indexed publications; of which; China contributed 18%, India -5%, Russia and Brazil -2.6% each, and South Africa -0.72% (see table 4 ). In terms of the total number of Scopusindexed publications, BRICS countries came very close to the EU28 (30.5% of the world's total in 2015). South Africa shows the most active involvement in international research cooperation among all BRICS countries (Table 5 ). Since 2005, more than 40% of the nation's Scopus-indexed publications were co-authored with scientists from other countries. Note that the share of internationally co-authored publications in South Africa has been growing over the last five years. Source: authors' calculations based on Scopus database. Types of publications included: articles, reviews and conference papers (last update: September 2016).
In Russia, the share of internationally co-authored publications for the last 15 years has remained at 25-35%. Note that in Russia, unlike South Africa, China, and Brazil, this figure has been steadily decreasing in recent years -from 33.6% in 2005 to 25.5% in 2015. The level of participation by Brazilian scientists in international research cooperation was somewhat lower than in Russia (25-20% during the last 15 years). As in South Africa, the share of internationally co-authored publications by Brazilian researchers has grown in the last 5 years (from 23.9 to 30.1%). In India and China, scientists are integrated into international research cooperation to a lesser extent than in other BRICS countries (the relevant figure is about 15-20% for the last 15 years). In the last 5 years, China has managed to increase its share of internationally co-authored publications from 14.6% in 2010 to 20.2% in 2015. In India, the relevant figure has slightly dropped during the same period, from 18.5% in 2005 to 16.6% in 2015. At the same time, Asian countries with advanced research systems tend to display rather low participation in international scientific cooperation, for example, in 2015 only 20.9% of Scopus-indexed publications by Iranian authors were internationally co-authored; for Turkey the figure was 21.1%, for Japan -26.6%, for the Republic of Korea -26.5% [HSE, 2017] .
The involvement of BRICS countries in international research cooperation (except South Africa) is much lower than that of European countries'. E.g. in France in 2015, 51.8% of all Scopus-indexed publications were internationally co-authored; for the UK the relevant figure was 50.0%, for Germany -48.5%, and for Italy -43.9%. In Scandinavia the relevant values are even higher: 59,1% in Sweden, 58.5% in Denmark, 57.1% in Norway, and 56.0% in Finland. In the US the share of internationally coauthored publications in 2015 was 32.8% [HSE, 2017] .
BRICS countries do not yet constitute key research partners for each other (Fig. 5) .
The main partner for all BRICS countries in 2015 was the US (as in all other years). E.g. 44.6% of all internationally co-authored Chinese publications were written jointly with American scientists, while the share of China's second biggest partner (the UK) was just 9.9%. No BRICS country was among China's ten biggest research partners. Russia's structure of research partners is different from China's, Brazil's, and India's. It has two key research partners -the US and Germany, with 25.4% and 23.7% internationally co-authored publications in 2015, respectively. Then, in descending order: France (14.1%), the UK (13.2%), Italy (9.6%), and China (8.4%). Other BRICS countries play much smaller roles in Russia's international cooperation. The share of internationally co-authored Russian publications written jointly with Brazilian scientists is 3.9%; the relevant figure for India is 3.8%, and for South Africa -2.1%.
As the above data shows, an explosive growth in both R&D expenditure and publication activity allowed China to become a new scientific superpower on a par with the US. If the current publication activity growth rate remains, in the next 3-5 years, China may well get ahead of the US by total number of publications indexed in the Scopus database. No other BRICS country has demonstrated such a high growth in publication activity. Still, all of them became more "visible and important" within the international academic community. They have managed to increase both the number of scientific publications indexed in Scopus, and their citation indices. Unlike other BRICS countries whose publication numbers steadily grew throughout the period in question, Russia was only able to radically increase its presence in the Scopus database over the last three years. This implies a significant accumulated growth in the BRICS countries' S&T potential, which can be applied more productively if members of the group coordinate their efforts.
Thematic structure of BRICS countries' publications
Structures of publications by BRICS country scientists were assessed using 27 major subject areas of the Scopus database, and compared with the global publication structure to calculate each country's Index of Scientific Specialisation or Revealed Comparative Advantages Index (RCA index) (see table 6 ). The RCA index of country 'j' in scientific field 'I', is calculated as the relationship between the share of its publications in scientific field 'i', the total number of publications by country 'j' and the equiva- 
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Economics, Econometrics and Note. In this table we present the shares of different subject areas in the total number of publications by a given BRICS country. The sum of the shares of 27 subject areas exceeds 100% because some publications relate to several different subject areas. Source: authors' calculations based on Scopus. Types of publications included: articles, reviews and conference papers (last update: September 2016). lent global figure. Those fields where the RCA value is greater than 1 are classified as areas of the country's scientific specialization. Subject areas where RCA index is significantly greater than 1 (e.g. more than 1.5. or 2) may be called key areas of scientific specialisation. The Russian research sector has a predominantly "physics and technology" profile whose origins go back to the Soviet era. The subject area with the highest presence of Russian researchers (Scopus-indexed publications in 2011-2015) was Physics and Astronomy -33.4% of all Russian publications. Other major subject areas being researched in Russia include Engineering (18.5% of all Russian publications in 2011-2015), Materials Science (18.1%), and Chemistry (15%). Such fields as Neuroscience, Business, Management, and Accounting, Health, Decision Making, Psychology, Nursing, Veterinary, and Dentistry are represented very poorly in the structure of Russian publications (less than 1% of the total number of published works). The share of Physics and Astronomy publications by Russian researchers in all Scopus-indexed publications (33.4%) is much higher than the relevant world's average figure (12.3%).
Russia's Scientific Specialisation Index (SSI) within the Physics and Astronomy subject area was 2.72. It is the highest specialisation level in this area among all BRICS countries. To compare, China's SSI for this area is 1.26, India's -1.13, and in South Africa and Brazil the figure is 0.82. A high SSI in the structure of Russian Scopus-indexed scientific publications was noted for Earth and Planetary Sciences -2.25 in 2011-2015. Again, it is the highest value among all BRICS countries. SSI ranging between 1.5 and 2.0 were noted in subject areas such as Material Science (1.77) China's status as the "global manufacturer" is supported by its Scopus thematic profile. The main area of Chinese research is Engineering (38.4% of all publications). Other prominent areas in the structure of publications by Chinese authors include Material Science (15.8%); Computer Science (15.5%), Physics and Astronomy (15.5%); Medicine and Health (14.8); Chemistry (12.6); Biochemistry, Genetics, and Molecular Biology (11.1%). At the same time, numerous subject areas are very poorly represented in the structure of Chinese publications (less than 1% of the total number in 2011-2015): Decision Making; Humanities; Economics, Econometrics, and Finance; Health; Veterinary; Psychology; Nursing; Dentistry.
China's main specialisation areas include Engineering (SSI of 1.80 in 2011-2015 , the highest value among all BRICS countries), Material Sciences (1.54), Chemical Technologies (1.48), and Chemistry (1.42). Less important subject areas include Earth and Planetary Sciences (1.27), Physics and Astronomy (1.26) , and Computer Sciences (1.25). The largest subject area (Engineering) accounts for 21.8% of all Scopus-indexed publications in 2011-2015. Other major areas of Indian research include Medicine (19.8%), Computer Science (15.4%), Chemistry (14.2%), Physics and Astronomy (13.8%); Biochemistry, Genetics, and Molecular Biology (12.9%); and Material Science (12.4%). Analysis of the country's Scientific Specialisation Indices for the 27 top-level subject areas clearly reveals an Indian profile shift towards pharmaceutics and chemical sciences. The country's main specialisation area (in terms of Scopus-indexed publications by local researchers) is Pharmacology and Pharmaceutics. India's SSI in this area in 2011-2015 was 2.93 (the highest among all BRICS countries; to compare, the relevant figure for Brazil was 1.13, and in other BRICS nations is below 1). Other areas of specialism for Indian scientists include Dentistry (1.90); Chemistry (1.60); Interdisciplinary Studies (1.58); Chemical Technologies (1.51); and Veterinary (1.44).
Brazil's and South Africa's publication structures are quite different from other BRICS countries. Brazil gravitates towards medical and biological research, with major Scopus-indexed areas being Medicine (29.5% of all publications by Brazilian researchers in [2011] [2012] [2013] [2014] [2015] and Agricultural and Biological Sciences (20.3%). Other important fields include Engineering (11.7%), Biochemistry, Genetics, and Molecular Biology (11.2%), and Physics and Astronomy (10.0%).
Brazilian publications stand out with extremely high SSI values in Dentistry (5.50 in 2011-2015) and Veterinary (4.42) . These are the highest figures among BRICS countries and among the highest in the world (for countries with a significant number of publications). Other Brazilian specialisation areas include Agricultural and Biological Sciences (2.57), Nursing (1.64 -the highest SSI in this area among BRICS countries), Microbiology and Immunology (1.54), and Health (1.49).
In South Africa, the main research area, as in Brazil, is Medicine (25.6% of all Scopus-indexed publications by South African scientists in 2011-2015). Other important research areas include Social Sciences (16.6%), Agricultural and Biological Sciences (16.4%), Engineering (10.1%), Physics and Astronomy (10.0%).
South Africa, unlike other BRICS countries, specialises in social sciences and humanities. Its SSI in these areas exceeded 2.00 in 2011-2015: Economics, Econometrics, and Finance (2.68), Humanities (2.31), and Social Sciences (2.20) . These are the highest SSI values among all BRICS countries: their relevant figures in the above areas remain below 1. South Africa also has relatively high SSI in the following areas: Veterinary (1.74), Microbiology and Immunology (1.65), Management Technology (1.49), and Environmental Sciences (1.46). Brazil and South Africa also display high SSI values in Immunology and Microbiology.
The thematic structure of intra-BRICS publications strongly gravitates towards Physics and Astronomy (Table 5 ). This area's share in the total number of intra-BRICS publications in 2011-2015 amounted to 35.8%. It remains the biggest field in all possible pairs of BRICS countries, and in many cases dominates their S&T cooperation. The importance of Physics and Astronomy is particularly evident in the structure of Russia's cooperation with BRICS countries -the overall share of relevant publications is 55.9%, while in the total number of joint Russian-Brazilian publications, the share of this subject area is 75.6%; for joint Russian-Indian publications it is 72.3%.
Another major area of BRICS country research cooperation is Medicine: it accounts for 18.9% of intra-BRICS publications in 2011-2015. Medicine is particularly important for joint Brazilian -South African publications (33.1%), and least impor-tant for joint publications by Russian and Chinese researchers (8.3%). The share of medical publications co-authored by Russian and BRICS countries' scientists (10.3%) is much lower than the relevant figures for other BRICS nations: 17.1% for China, 21.5% for India, and 24.1% for Brazil. The thematic structure of Russia's research cooperation with BRICS countries matches both the overall structure of Russian Scopusindexed publications, and the structure of internationally co-authored publications by Russian scientists. As for other BRICS countries (especially Brazil and China), there is a certain mismatch between the thematic structures of intra-BRICS collaboration and the overall structure of internationally co-authored publications by those countries' researchers.
Our analysis revealed 15 S&T areas where BRICS countries have the highest relative shares or specialisation indices (marked with * in Tables 6 and 7 ). These are among the top-priority areas for R&D cooperation, since BRICS countries have already laid the groundwork. In some of these areas (first of all Physics and Astronomy, and to a lesser extent Engineering), BRICS countries are already collaborating quite actively; in others (Biochemistry, Genetics and Molecular Biology, Material Science, Agricultural and Biological Sciences), cooperation between BRICS countries is less active, though they maintain good contacts with other nations. Comparing subject areas selected at this stage with those specified in BRICS countries' strategic documents (see Table 2 ) allowed to draft a list of priorities for group members' S&T cooperation.
Priorities for S&T Cooperation between BRICS Countries
On the basis of analysing BRICS countries' strategic documents and assessing their S&T potential, 14 subject areas were selected for inclusion in the list of those countries' priorities for S&T cooperation:  Information and telecommunication technology;  Nanotechnology and next-generation materials;  Advanced production technology and robotics;  Space systems and astronomic observations;  Transport systems;  Energy efficiency and energy saving;  Nuclear energy;  Renewable energy sources;  Search, exploration, production and mining of mineral resources;  Climate change, environment protection, natural disaster management;  Water resources and their management;  Food security and sustainable agriculture;  Health and medicine;  Biotechnology. The above subject areas are considered priorities by all (or almost all) BRICS countries, as confirmed by their national strategic documents (development strategies, strategic plans, five-year plans, initiatives, mission statements, etc.). These areas are also included in most of bilateral agreements signed by BRICS countries. These areas have a wide scope for practical application, and open opportunities for making use of national comparative advantages (such as territory, available resources, S&T potential, etc.). In the framework of overall priority systems, the issue of wide complementarity can also be considered, which would help tackle existing S&T problems and limitations through increased cooperation and exchanges between participating countries, and the sharing of best practice. Furthermore, in most of these areas, BRICS countries have a significant S&T potential -evidenced by their science specialisation and citation indices calculated on the basis of Scopus data. All calculations were made using the following conversion table (from Scopus subject areas and subject categories to the 14 priority areas; see conversion table in Appendix 2).
The number of publications, specialisation and citation indices for the summary list of national S&T areas are presented in Table 9 . In one of the above subject areas (Search, Exploration, Development and Mining of Minerals) four BRICS countries have RCA values in excess of 1; in seven other areas, there are three such countries; and only in four subject areas -one or two such countries.
In only three areas (Transport Systems, Health and Medicine, Biotechnology) does a single BRICS country have SSI above 1, while for all others that value is below 1. At the same time, these areas were still included in the list of priorities, since they of great importance to all BRICS countries -which is reflected in relevant national and international strategic documents adopted by them.
Citation impact figures in the selected subject areas in most cases are below the global averages. Only in two areas (Energy Efficiency and Energy Saving, and Renewable Energy Sources), do four BRICS countries have citation impact figures higher than world average values; in two other areas, two or three countries have relevant values higher than 1; in the remaining areas either a single country has a citation impact in excess of 1, or all of them are below global averages. In most of the selected areas, BRICS country researchers display significant publication activity, though their citation levels remain relatively low. Note that SAR and China have the highest citation figures. Analysis of SSI and citation values allowed assessing the scope for stepping up BRICS countries' cooperation in implementing S&T priorities.
All BRICS countries are active in areas where Russia could organise cooperation on a parity basis, or act as either a "leader" or a "catch up" country. E.g., Russia conducts active research in energy efficiency and energy saving areas, but citation of relevant Russian publications is lower than of those published by scientists from four other BRICS countries. Russia could significantly increase the number of, and demand for publications in this field by establishing close cooperation with BRICS countries. To increase productivity of Russian research and development, stepping up cooperation with China as the principle partner would seem a wise course. A positive effect could also be achieved by collaborating with India, Brazil, and in certain areas, with SAR. 6,1%
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Economics, Econometrics and Note. In this table we present the shares of different subject areas in total number of publications of a given BRICS country. Sum of shares of 27 subject areas is more than 100% since some publications are attached to several subject areas. Source: authors' calculations based on Scopus. Types of publications included: articles, reviews and conference papers (last update: September 2016).
Fourteen top-level priority areas have been selected so far. Subsequently they will be broken down into smaller categories/groups: about 70 major subject fields (on average, five subject fields per subject area). E.g., the following fields are suggested for consideration in the Information and Communication Technologies subject area:
 high-performance computing architectures and systems;  technology and communication infrastructure for high-speed data transfer;  data analysis and processing technology, artificial intelligence;  human-machine interfaces, neural and cognitive technology;  smart control systems, smart infrastructures, machine-to-machine interaction, the internet of things;  new component bases, electronic devices, quantum technology;  information security technology. Information about the importance of these subject fields and the potential for their implementation will be collected by polling experts in all BRICS countries. Similar subject fields will be identified for all other priority areas. Their names will be formulated using, to the maximum possible extent, the names of relevant subject fields specified in national and international strategic documents adopted by BRICS countries. Depending on the readiness of most of the technology required for the implementation of these priority areas, specific STI policy tools will be chosen.
Priorities can also be structured on the basis of potentially interested participants and technology readiness level: e.g. cooperation between R&D organisations and universities to develop technology, which requires public support; public-private partnerships at pre-competitive stages; the participation of businesses, including small innovation companies, in developing prototypes and applying advance technological solutions, etc. Shared S&T development priorities create a basis for mutually beneficial cooperation, in the framework of which scientists from different countries would be able to extend the scope of their research, step up collaboration, share experience, and ultimately strengthen Russia's S&T cooperation with other countries. The list of priorities for BRICS country S&T cooperation may be useful for drafting inter-agency agreements with BRICS countries on conducting R&D, preparing work plans (roadmaps) for stepping up S&T cooperation, and applying other relevant tools and mechanisms.
Based on the results of assessing BRICS countries' potential, calls for joint R&D project proposals can be arranged (aimed at developing innovative technology, promoting S&T-based entrepreneurship, and the application of R&D results with high commercialisation potential). The results of such projects could subsequently be integrated into a database to be used by various participants in national innovation systems, which would help them quickly identify suitable areas for further S&T cooperation with BRICS countries, find partners (including R&D organisations, universities, companies operating in various industries), and identify more efficient and productive cooperation mechanisms and formats. Note. According to Scopus SciVal analytical toolbox Field-weighted Citation Impact (FWCI) is "the ratio of citations received relative to the expected world average for the subject field, publication type and publication year". Averaging is carried out for all publications of the same type, year and field of science. This measure is convenient because its values can be compared both across the different disciplines, and time for individual countries/organisations/authors. See more in SciVal metrics Guide book https://www.elsevier.com/__data/assets/pdf_file/0020/53327/scivalmetrics-guidebook-v1_01-february2014.pdf
Source: authors' calculations based on Scopus. Types of publications included: articles, reviews and conference papers (last update: December 2016).
Conclusion
As the experience of BRICS countries shows, S&T priorities are usually set in the context of designing long-term sustainable development strategies, to support the accomplishment of key national and global socio-economic objectives. The results of our analysis allowed a number of prospective S&T areas to be identified in which BRICS countries may be interested in stepping up bilateral and multilateral cooperation and thus more efficiently implement their own national priorities. The similarity of S&T and innovation development priorities within BRICS countries is a major factor in promoting the establishment of sustainable long-term partnerships between them. Furthermore, recent cooperative practice shows that such partnerships tend to strengthen the participants, specifically in the scope of projects implemented in priority subject areas, with the potential to produce significant economic and social effects. Cooperation between BRICS countries becomes more efficient and productive the more it covers all stages of the innovation cycle -from creating new basic knowledge to its practical application -new technology, products, and services. This implies that such stages may be "distributed" between BRICS countries, in line not only with their respective S&T priorities but also their production potential. Subsequently, an information database could be created on the basis of the obtained results to support the various participants in national innovation systems, so that they would quickly be able to identify suitable subject areas for S&T cooperation with other BRICS countries, find partners (including R&D organisations, universities, industrial enterprises specialising in various sectors of the economy, etc.), and identify the best formats and mechanism for cooperation. Acting in the international arena as a single group, BRICS countries could become a global node of advanced STI development.
Since no research areas and categories in the Scopus classification exactly match the identified 14 priority S&T cooperation areas, a conversion table was designed to provide an adequate basis for calculations. Each priority area for cooperation was treated as a set of Scopus areas (categories) reflected in the Ключевые слова: научно-технологическое сотрудничество; международное партнерство; приоритеты сотрудничества; библиометрический анализ; страны БРИКС Для цитирования: Соколов А.В., Шашнов С.А., Коцемир М.Н., Гребенюк А.Ю. Определение приорите-тов научно-технологического сотрудничества стран БРИКС // Вестник международных организаций. . Т. 12. № 4. С. 32-67. DOI: 10.17323/1996 -7845-2017 
